
J o u r n a l  
o f  

]:he Pranklin Instilute 
Devoted to Science and the Mechanic Arts 

Vol. 185  JUNE,  1 9 1 8  No. 6 

CAMP SANITATION.*  

BY 
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IN these days of military activity, with soldiers widely scat- 
tered throughout the land, a camp is naturally conceived of as 
having to do with war, and relatively little thought is given to 
those gatherings of men who are occupied with the activities of 
peace. ' 

Certain well-defined differences must be recognized between 
labor camps and those of soldiers, the most notable of which is the 
existence of military authority in 'the one and its entire absence 
in the other. When provision is being made for a group, of men 
accustomed to obey orders, who are equipped in all particulars 
with uniformity, who are subject to military authority, and who 
are protected thereby from the dangers of irregular and vicious 
living, the camp problem assumes a simplicity of solution quite in. 
contrast with that presented when arrangements have to be made 
for a collection of persons gathered from many sources, fre- 
quently of many nationalities and different languages, often very 
ignorant, and all imbued with a spirit o.f independence that causes 
them to resent what they believe to be ar~ interference with their 
personal liberty. 
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In perha.ps no other way is their resentment so likely to be 
aroused as by attempts to Control their movements during off- 
hours. Any approach toward making prisoners of camp em- 
ployees is bound to produce resistance on the part of a majority 
of them, even though 'the more intelligent few may be persuaded 
of the advantage accruing from stopping a too free passage to 
and from the general enclosure. A man-proof fence with single 
gateway has its advantages, even though no physical interference 
be attempted with an inmate passing the guard. 

Camps are sources of potential damage not only to their own 
people but also to the inhabitants of the district wherein they 
are located, particularly to those who dwell down stream in the 
same valley. Pollution o.f a public water supply, either direct or 
through injury to its general water-shed, may become serious 
unless guarded against by competent sanitary supervision. 

This supervision may be undertaken by those in responsible 
charge of the camp or else by the sanitary authorities of the 
municipality threatened. It would be better if it were carefully 
lo.oked after by both, although it often fails to receive the attention 
of either. 

There is abundance of law upon the. statute books wherefrom 
the local health officer can draw all the power needed to meet 
the situation, but it too frequently happens that the power is not 
evoked until the threatening menace has developed into an actual 
disaster. The public itself should not be required to took into 
matters of health protection, for the sufficient reasons that they 
do not possess the skill and have, moreover, delegated a pre- 

• sumed expert to do that sort of work for them; consequently 
many sanitary sins will be overlooked, particularly if rectification 
should call for heavy demand upon the treasury. 

When something serious does happen, however, the public 
energy will act with great vigor to abate an existing and manifest 
evil, even though the ounce of prevention that could have saved 
the day was at an earlier period considered an unnecessary 
expense. 

Of all the forms of danger which may accompany camp life, 
that arising from the presence of human dejecta is the one requir- 
ing the most serious consideration. How shall this material be 
handled so :as to deprive it of power to. become a. menace to health ? 
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Even when the number of men employed upon a job is small, it 
• will never be wise to allow them free license to act as they see 

fit in the matter of disposing of their bowel discharges. This is 
particularly true if the job be one involving the possible pollution 
of a public water supply. 

So simple a device as a " straddle trench " is quickly made 
and easily cared for and, if well located, possesses the advantage 
of placing the material collected in a portion of the soil where 
pathogenic bacteria will find conditions least likely to favor their 
longevity. 

As illustrating the great difference in numbers of ordinary 
bacteria found at sundry depths, the following counts are given 
per gramme of dry  meadow soil: 

Immedia te ly  under  the sod . . . . . . . . . . . . . . . . . . . . . . . . .  114,ooo 
I foo t  b e l o w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47,8oo 
2 feet  b e l o w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,ooo 
3 feet  b e l o w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,5oo 
4 feet  b e l o w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,7oo 

A straddle trench should be dug twelve inches wide, twelve 
inches deep, a n d  as long as circumstances demand. Dejecta 
placed therein and covered at once with the excavated earth will 
be quickly destroyed, in contrast with what happens to it when 
depo.sited in pits many feet deep. In the latter case the action is 
one of imprisonment rather than destruction. 

Anyone who has had occasion to uncover very old and large 
privy pits will recall the exceedingly foul condition in which 
the contents were found, even after the lapse of  many years, while, 
on the other hand, the appearance of the soil turned by the plough 
in any field which has been repeatedly manured will furnish 
illustration of how quickly animal droppings will disappear after 
shallow burial. 

It  would seem scarcely necessary to urge attention to the selec- 
tion of a proper site for a straddle trench, and yet it was lack of 
good judgment in such ;a, matter that caused an outbreak of 
typhoid fever in a New England community through the washing 
out by heavy rainfall of dejeeta carelessly buried on a steep 
hillside. 

~t takes but little infected material to produce great damage 
i f  the point of its introduction be a vital one. This was in- 
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stanced at Plymouth, Pa., when the dejecta of a single typhoid 
patient caused the illness of over twelve hundred people. Never- 
theless, it is manifestly wiser to take chances on a little rather than 
on much of a dangerous article, particularly if that little be so dis- 
tributed as to encounter conditions favorable 'to its destruction. 

If  the dejecta in the Plymouth case, instea,d of being accumu- 
lated upon a steep and rocky hillside during a. northern winter, 
had been scattered up,on a flat and sandy southern soil, the pollut- 
ing material would have been easily and safely disposed of and 
no disaster would have occurred. 

No more safe method of disposal for small amounts of night 
soil can be secured than placing it in small lots just under the 
surface of the ground in a level sandy loam. It is the privy 
system at its best. 

How the ancient Hebrews looked upon this matter may be 
judged from the following : " Thou shalt have a place also with- 
out the camp, whither thou shalt go forth abroad : And thou shalt 
have a paddle upon thy weapon; and it shall be, when thou wilt 
ease thyself abroad, thou shalt dig therewith, and shalt turn back 
and cover that which cometh from thee." Deut. 23 : I3. 

Perhaps it may be not generally known that a device has been 
under trial by one or more railroads whereby a certain speed 
has to be attained by the. car before the to.ilet pans can be dumped. 
While the train is standing at stations or while it is slowly 
approaching or leaving them the pans are automatically lo.cked. 
The advantage, so far as cleanliness of the stations is concerned, 
is apparent, but benefit reaches further than that, for the reason 
that the material discharged at a high rate of train speed is spread 
over much ground, which increases the opportunity for natural 
purifying agencies to do their work. 

A simple, old-fashioned privy system is often the only one 
which will fit camp conditions, but deep pits are then usually a 
necessity. Flies must be absolutely excluded from the possibility 
of reaching the excreta, seat covers must always be: provided and 
must be so constructed as to be self-closing when the seat is 
vacated, and the ventilating window must be screened. The seat 
box should be movable to allow of the pit being burned out with 
straw and oil three times a week, if not o.ftener. 

As camp.s grow in size the labor of properly caring for them 
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increases. Men have to be employed whose entire time is de- 
voted to sanitary work. Proper water carriage of sewage, night- 
soil removal, and incineration of garbage are matters that fall 
under the care o.f such men. 

A complete water-closet system contemp.lates sewers and also 
a disposal plant, unless there be available either some large body 
o.f water into which raw sewage cart safely be discharged , or 
else an almost unlimited area of suitable sandy so.il for disposal 
by irrigation. At one of o.ur cantonments where some thousands 
of men are collected the raw sewage, after coarse screening, is 
run into. a blind ditch in the sand, which ditch is. simply extended 
as its side slopes and bottom becomes clogged. Clogging is 
delayed by suitable use o.f a rake. Nothing could be simpler, but 
the character of the soil requisite for such a solution o.f the sewage 
problem is rarely found, and when found cannot be unduly 
overworked. 

The mo.st novel p,rop,o.sition, invo,lving a serious overload, that 
the writer ever encountered had to do with sewage disposal in a 
to.wn in the Far  West  where deep wells were ava.ilable which 
delivered much water under heavy pressure. The proposition 
was to use this. artesian water to. shoot the sewage into the air 
and .thereby so distribtite it over the country as to render it unob- 
jectionable. One can imagine the state of things that would have 
resulted had such an odd plaa been adopted. 

A sewage disposal lay-out o.f a municipal type cannot be con- 
sidered for a camp except under circumstances of decided per- 
manency and when provision is to be made for a large body 
of men. At a number o.f our present military establishments we 
possess such systems of  treatment, but labor camps are nearly 

, always in quite another class: 
Night-soil removal, or the can system, involves burying the 

can contents or else burning them, and the decision is sometimes in 
favor of employing both methods, although burying is the more 
common. There is an often-expressed objection to. the burning 
of this sort o.f material because o.f a. fancied unpleasant smell 
resulting, and yet it is really hard to detect any real difference 
between the odor so produced and that evolved by the combustion 
of almost any kind of organic material. Major  Lelean quotes an 
interesting letter from a lady who wrote as follows: "The. odor 
of burning peat, so delightfully reminiscent of the cotte.r's hearth, 
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becomes the intolerable effluvium of burning matter of an inde- 
scribably objectionable nature " when excreta are being burned. 
Inasmuch as the letter of objection was received when a wo.od 
fire was employed to try out the furnace, and before any excreta 
had been-added, the Major  was induced to seriously discount 
st~bsequent objections. 

Many types of incinerators are in use, some of which are 
decidedly complex and expensive. 

For  a simple device, ca.lculated to provide for a reasonable 
number of men, and especially suitable for garbage destruction, 
~he Woodruff  p i t  is worthy o.f attention. It is merely a circular 
hole in the ground, ten feet in diameter and about four feet deep, 
with the sides lined up with field stones. In the centre is a conical 
pile of the same stones to act as a sort of draft  chimney. This 
pile can be advantageously supplemented by a couple of lengths 
of .tile pipe or  even old stove pipe. A go.od fire of wood having 
been started in this pit, a very considerable amo.unt of camp re- 
fuse can be disposed of by judicious firing. Liquids should be 
slowly poured down the hot side stones so as to enco.urage rapid 
evaporation. I f  liquids be added in too great a bulk or thrown 
on too quickly they are likely to pass the fire zone and reach a 
lower level where they may start a nuisance. 

One disadvantage of the Woodruff  pit or of any o.ther type 
of open fire is that when the wind is high light materials will 
often be blown about the camp.; this is especially objectionable if 
the said materiMs chance to be what are known as " camp butter- 
flies " o.r toilet paper. 

Urine can be well disposed of by the stone-filled soakage pits, 
adopted by the British Army, into which long funnels of wood or 
tin are extended. Fouling of the ground with consequent fly , 
infection is thus avoided. 

At one large New York camp a non-portable furnace was 
built which worked successfully. It consisted of three levels, 
of which the bottom one held the fire. The top level was a shelf 
extending from the front half-way or more toward the back 
wall, and upon this shelf was thrown the :material to be destroyed. 
The middle level was also ~ shelf of about the size of the top one, 
but it extended from the back wall out toward the front. Thus 
the hot products of combustion followed a curved course under 
and over the materials on the two shelves. When the charge on 
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the top shelf had become thoroughly dried it was pushed back so 
as to fall on the middle shelf, and when it had thoro.ughly Charred 
in that position it was. pulled forward and fell upon the fire. 

A military furnace may be seen at Plattsburg which is oper- 
ated without drying shelves. Its length is greater than its height, 
and the garbage charge is dumped directly upon the fire through 
a trap-door. The fuel is cord wood. Around the sides o.f the 
combustion chamber run iron water pipes that act like the water- 
back of a kitchen range and supply hot water with which to wash " 
the cans in which the garbage is collected. The process is not 
continuous, and a new fire has to be started every morning. 

While garbage is usually incinerated in a furrm.ce such as 
this or in a Woodruff pit or in some still simpler arrangement 
burning either wood or coal, yet it generally contains so much 
combustible material that a device less costly in the matter of 
fuel co.nsumption is to. be preferred. 

The Canadian camp,s, or :a,t least some o.f them, are. using a 
furnace, called the Reid incinera.tor, which is designed to operate 
continuously without any other fuel than that contained in the 
garbage itself after an initial fire of wood has been built as a 
starter. 

In this type of apparatus a supporting grate-like set of bars 
i.s provided which suspends the garbage to.ad and counteracts 
tendency to clogging. A further peculiarity of construction is 
a number of drawer-shaped dra.ft holes which may be opened 
or closed at wi.ll, and which admit :air to sundry well-spaced points 
throughout the body of the garbage charge. 

The successful running of the Reid incinerato.r demands that 
enough garbage be supplied to keep the apparatus working on 
approximately full capacity. 

Colonel Nasmith, of Toronto, advises the writer that while 
at the front in France excellent results were secured by construct- 
ing incerator walls out of old oil cans filled with puddled clay. 
After  a wall built in such a manner had been fired it woved very 
stable. Similar cans used empty produ,ced a reliable chimney 
and old railroad iron thrust irregularly through the furnace walls 
supplied supports for the garbage charge and permitted air to 
reach scattered po.ints throughout the mass. 

Doctor Nasmith found advantage to. follow the introduction 
of old tin cans of every description into t h e  furnace with the 
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garbage, as thereby a desira.ble " poros i ty"  was given to the 
material being burned. 

Horse manure can be burned by arrangement such as just 
described, but the destrtmtion of valuable fertilizing material 
savors of decided waste, and, moreover, a labor camp rarely con- 
tains enough horses to demand military measures. 

Fi f ty  horses will make about a wagonload of manure daily, 
but, however small the volume may be,. provision must be made 
to prevent its becoming a breeding place for flies. Usually, 
although not ahYays, farmers are found willing to cart manure 
away for use upon their crops, in which case it is. of interest to. be 
certain that it is hauled to a sufficient distance before it is piled; 
otherwise, as a large camp presents ma,ny attractions for flies, 
the insects are likely to find it if the haul should be a short one. 
Major  J. M. Phalan, U. S. A., believes that the only safe haul is 
one by railroad, for the reason that a distance likely to be covered 
by o.rdinary wagon hauling would probably prove, much too short 
to prevent the flies reaching camp. 

However  much the average farmer may value good  manure 
which is given to hiln, the labor camp is frequently so placed as 
to make the use of its horse droppings for fertilizer unprofitable 
because of  the expense of remoara.1. A small amount of manure 
can be made " fly-proof " by a liberal wetting down with solution 
of copperas, bu¢ a much better treatment is that of destr't,ction 
by fire. Windrows less than two feet high can be successfully 
burned if sprinkled with crude oil. 

Before leaving the questio,n o.f flies we should remember that 
a single insect can produce nearly a milli, on descendants during a 
season. They feed to a large measure upon faeces, and their 
bodies and legs are covered with hairs, so. that they can act as 
distributers, o.f pathogenic organisms by vomiting upon human 
food, by defecating o.ver it, and by wiping their filthy feet upon it. 

So much has been written upon the necessity of  protection 
against flies and mosquitoes that it is simply needed here to insert 
a reminder that the development period, from egg to mature fonn, 
of each of these insects is practically the same; namely, about 
two weeks.. Precantio.ns in the way of thorough screening of 
quarters, removal or destruction of horse, ma;nnre, and oiling or 
draining of water pools, however small, must be faithfully pra c- 
tised throughout the breeding season. 



June, 1918.1 CAMP SANITATION. 739 

Only a word can properly be said here upon the general 
~subject of " housing," because upon that topic there are far too 
many variables to allow of a fair standardization of labor camps. 
Five hundred cubic feet of air space per man should be supplied 
in the sleeping quarters, and mosquitoes sho.uld be excluded by 
careful screening. 

Each camp mus,t be treated upon a plan of its own and local 
conditions must govern. The construction o.f proper ditches 
to receive roof drip and the use of the material excavated from 
these for " banking " the outer walls against drafts along the 
floor naturally suggest themselves a.s suitable procedures. 

Sleeping accommodations of the " b u n k "  form are too.re 
compact and are cheaper than cots placed side by side. They have 
the disadvantage of being more difficult to. keep clean than the 
open arrangement, but, on the other hand, communicable diseases 
are not so easily transmitted under crowded conditions. 

Bo.th one-story and two-story barracks have their advocates. 
The two-storied forms are certainly cheaper to heat per capita, 
and they are also less expensive in the matter of cost of roof 
construction, calculating upon the same basis. 

The following description by Meriwether of prison barracks 
may be inserted here: 

" They occupy what are called Adrian barracks, which are 
built of wood, in sections one hundred feet long by twenty-five 
feet  wide. The necessary parts are: standardized and can be 

'quickly assembled. After  each big battle a quantity of ' the parts 
is rushed to the desired point, and within a few hours accommo- 
dations are ready for the captured men. On the day of our visit 
the camp contained eleven hundred and ninety-eight prisoners, bt~t 
three hundred and sixty mo.re were to arrive the next day, and 
quarters for the newcomers were being assembled. 

" Each barrack contains two rows of two-story bunks, the 
upper bunk being placed four feet above the lower. In the 
centre between the t w o  rows of bunks is an aisle provided with 
long tables a2nd benches. Electric lamp,s light this centre aisle, 
and the prisoners use the tables as dining-tables and for playing 
games and writing letters. 

" In another the grounds o.f the camp were drained by sub.- 
soil pipes. The wooden barracks, heated by stoves and lighted 
by electricity, contained bunks raised eighteen inches above the 

VOL. I85, NO. IIIO---55. 
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wood floors. Each bunk was provided with a straw mattress 
and two woollen blankets." 

Camp.s being but temporary in character, a due consideration 
of the " economic period " for which they are built naturally 
controls to a large degree the design of the quarters. 

In localities of special danger, as when new construction or 
repairs a r e i n  progress in the immediate vicinity of some public 
water supply,  the care exercised in the camp. itself must be ex- 
tended to the site of the work as well. The thoughtlessness that 
a labor gang can exhibit upon o.ccasion is simply amazing. 

It would seem sufficiently careless to. deposit fecal matter 
upon the steep bank o.f a stream a short distance above a city 
intake, but the writer has seen the same material dropped in the 
open end o.f a cast-iron water main as i t lay in the ditch. Nothing 
but careful sanitary supervision can meet such abuse. 

Naturally the officer in charge of formulating the rules govern- 
ing the camp, if worthy of  his responsibility, would see' to it that 
the regulations were suited to the 10.cal conditions and, while strict 
eno.ugh to safeguard health, were not so loaded with unnecessary 
caution as to become a b u r d e n . '  No hard-and-fast rule can be 
laid down which will state, for instance, the exact point beyond 
which pollutio.n will become dangerous and short of which one 
can count upon safety. The writer had upon one occasion testi- 
fied that five thousand head o.f .cattle wou;ld seriously damage the 
water of a certain stream upon the banks of which they were 
corralled. The cross-examiner asked if twenty-five h u n d r e d  
would likewise cause serious pollution, and the. answer was 
" Yes." The next question was, " Would twelve hundred cattle 
produce serious pollution? " To this the reply had to be made 
that " w h i l e  willing to halve the number of cattle actually covered 
by the facts in the. case at issue, it would be unwise to attempt 
further division, for fear o.f finding a single cow polluting the 
entire valley." 

The prominence usually given to wha t  may be termed the 
auto-intoxication of a camp may well mask the equally important 
ma~tef o f  the danger a camp, may be to the well-being of those 
whose homes are in the same. drainage area. Camps are, of  
c0.urse, :of all sizes, depending upon the magnitude of the job, but 
i{ is n'o error to assume that for the same quantity o.f proposed 
work a larger  number  o f  laborers must now be provided than 
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were needed for the same work a few years ago. As an instance, 
it was formerly common on railroad construction to find fou L 
men. carrying a hundred-pound rail, where now twelve are de- 
manded; and, while one man could in the past shoulder a railroad 
tie, it now must be lifted by two men, one at each end, except in 
those cases where the tie is .creosoted, when four men using lifting 
tongs are required. 

Of course, such circumstances increase not only the expense 
of construction but they also call for greater vigilance to provide 
against sanitary risks arising from enlarged camp population. 

Nothing short of co,nscientious sanitary inspection, followed 
by promptness in necessary action, can meet the difficulties that • 
confront those in charge of water-shed pro~ection. 

It is o.f the utmost importance that engineers and foremen 
should remember that in a very real sense they are health officers 
and sanitary instructors as well. The men under their care are 
likely to be largely ignorant of elementary sanitation and need 
both instruction and advice. I f  the camp be sufficiently large to 
support a meeting hall, great good will follow the inauguration 
of lectures and instructional mo.ving pictures. Not only needed 
information is thereby supplied, but entertainment also. 

It goes without saying that the camp water supply is a matter 
of major importance, and it is the manifest duty of the parties 
in charge to so :arrange matters that a suitable volume shall be 
always avaitaMe and that its quality shall be suitable as well. 
Small groups of men can usually be safely supplied locally, but 
large camps may demand the exercise of considerable skill o.f a 
special character to meet their needs. No haphazard guessing 
nor the application of household tests should be employed to deter- 
mine the. suitability of a water for use in a large camp. At this 
point we are reminded of a quaint old book by Jo.hn Smith, printed 
in 1712. Its title is " T h e  Curiosities of Common Water. or the 
Advantages Thereof in Curing Cholera, Intemperance, and Other 
Maladies." In it we note: " How to distinguish water." " T h e  
way to do this is by the taste and scent - - for  if it have no taste 
nor smell, being purely fresh, nor salt, nor sweetish, nor ill-scented, 
it is good, provided it be pure and clear." " A l l  water that will 
make good lather with soap is wholesome to drink without boiling, 
but none else." 
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It may be that no little difficulty will be encountered in per- 
suading the men to avoid the attractive water from some polluted 
well and use the safer camp supply, as the latter may have been 
carried some distance in slightly buried pipes and consequently 
be lacking in coo.lness. If  the camp water should have a taste 
due to algae, there would be still greater difficulty in securing its 
use. Algal taste can be Successfully removed by a small dose of 
potassium permanganate, as first proposed by Houston. Re- 
moval of the means of raising the water from an open and po.1- 
luted well is the best plan fo.r stopping its use if such a procedure 
be permissible. Deep or driven wells furnish supplies that may be 
nearly always accepted with confidence. 

Bathing should be encouraged, and, unless the camp be very 
small, showers o.f simple construction should be built. In the  
absence o.f showers, abundant provision should b,e made for the 
washing of both body and clothes, and no charge should be made 
for soap. 

To insist upon and secure periodical bathing is rather re.ore 
than those in charge of labor camps can accomplish; all they 
ca.r~ do is to see to it that provision is made for maintaining cleanli- 
ness and leave the rest to the discretion of the men. F i f ty  gallons 
of water per day per capita should be. supplied to large camps; 
this will very liberally suffice for all purposes. 

It is interesting to observe the economies that have to be prac- 
tised during the present war in localities where water is scarce: 
thus we note in the Journal of the Royal Army Medical Corps, 
27 : 363 : " Baths at the front where water is scarce. Add lime 
to the water after use and mix by hand power. Insoluble lime 
soap separates, settles, and carries down impurities. Settlement is 
effected in three successive concrete tanks. Sodium carbonate is 
added to the water in the third tank, whereby calcium carbonate 
is precipitated and oils are caused to float. T he  latter are ab- 
sorbed by sacking on frames. A f t e r  settling in this third tank, 
the water is passed through a charcoal bed four inches thick." 
The water treated as above is described as quite clear and " free 
from dirt, soap, lime, and soapy oils." The same water is used 
indefinitely. 

As to the character of- the pipe for camp plumbing and the 
possibility o f  its being acted upon by the water carried, there 
is not the same necessity for careful selection as when more per- 
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manent construction is being undertaken. " Red water," due to 
an attack upon iron by a soft surface supply, is not likely to appear 
immediately, so that even an inferior galvanized pipe will probably 
last long tnough to outlive the purposes of the camp, and we know 
that action upon the protecting coating, whereby zinc is carried 
into solution, will cause no injury to those drinking the water. 
Large amounts" of zinc have been swallowed by sundry communi- 
ties over long periods of time without ill effects. Thus Hazen 
reports that at Brisbane, Queensland, the water, which is stored 
in tanks built of galvanized iron, contains over seventeen parts 
per million of zinc, yet no harmful effects have been observed after 
years of use. A number of ci ty water supplies of Massachusetts 
have been reported by the State Board of Hearth as containing 
zinc, but no evil results due to its presence have been reported. 

In the State of New York certain rules are formulated by the 
Commissioner of Health which work hardship to no one and 
which materially aid in conserving the health both of the camp 
and of the neighboring communities. Among the requirements, 
we observe that even for so small a labor camp as one holding 
ten people a permit must be secured if the camp site is to be 
occupied fo,r over six days. 

I f  there be twenty people in the camp, then a camp care-taker 
must be appointed. 

No camp building of any kind shall be erected within fifty 
feet of a stream or lake furnishing public water supply. 

Any privy located within from fifty to two hundred feet of 
said stream or lake shall be built without a vault and its dejecta 
shall be removed daily to a distance o.f at least two hundred feet 
from the water's edge before being buried or incinerated. A 
number of states have similar sanitary rules, but unfortunately 
others do not. 

Engineers in charge of even large labor camps could scarcely 
be expected to have the camp cooks examined to determine if they 
were " typhoid carriers " or to provide " typhoid vaccination " 

for the men; neither could it b.e expected that they should look 
after the cleanliness of their employees to the extent of ridding 
them of body vermin, nor is it likely that the latter attention 
would be acceptable to the employees if it were offered. 

A feeling of thankfulness should develop upon the thought 
that supervision does not have to extend so far, for the thorough 
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accomplishment of that kind of an undertaking is a task indeed. 
One has but to note the almost endless detail and yet perfect 
smoothness of running in the matter of managing that disagree- 
able job among the troops now in France in order to at~p,reciate 
how much the commander in civil life is spared. To quote from 
a prominent military authority : " It takes from 8 A.w. to 4.40 i,.~. 
to attend to the thorough. 'de- lousing '  of 14oo men. This in- 
cludes washing of the bodies and the washing, steaming, and 
drying of their clothes." 

To conclude, we see that the proper management of a labor 
camp is largely founded upon common-sense and good judgment, 
with an a.dditional allowance of that extra sense called " tact," 
which enables one to get along efficiently and smoothly with other 
m e n .  

A New Standard of Current and Potential C. F. ALCUTT. 
(Proceedings of the Americcm Institute of Electrical Engineers, vol. 
37, No. 2, p. 83, February, I918.)--The increasing use of poten- 
tiometers in commercial service, especially in connection with the 
measurements of temperature by means of thermocouples, makes it 
very desirable to secure a substitute for the standard cell usually re- 
quired by these instruments. The serious shortage of standard cells 
caused by the war has emphasized this need. Furthermore, it is 
being recognized that it is poor economy to use a cosily precision 
standard in a commercial potentiometer which reads to three signifi- 
cant figures at the most. 

The new standard which is proposed as a substitute for the stand- 
ard in certain classes of direct-current measurements is essentially 
a Wheatstone bridge which will balance for but one value of the 
current. The device consists of a Wheatstone bridge comprising 
three constant resistances, and a fourth element whose resistance is 
a function of the current flowing through it. In practice the re- 
sistance element consists of an evacuated glass bulb which encloses 
a fine filament of material having a relatively high temperature- 
coefficient of resistivity. The practicability of the device depends on 
securing a variable resistance having the desired current-resistance 
characteristics, together with a high degree of permanence. A 
bridge of this type was designed to balance with a current of 2o 
milliamp~res, and having just one volt potential difference when the 
bridge is balanced. The work done in connection with the develop- 
ment of this new standard has demonstrated that it may be relied 
upon to maintain an accuracy of plus or minus o.I per cent. 


